Abstract -In the present study the external morphology of the lateral surface of the propodeum of females of Andrena proxima and A. alutacea -which is possibly a synonym of the former -is investigated by light-and scanning electron microscopy. Two different hair types and characteristic starshaped structures of the cuticle at the bases of hairs in the central region of the lateral surface of the propodeum are described. Between the two taxonomic forms no differences could be found. Both, the different hair types as well as the star-shaped structures of the cuticle are possibly used for retention of the collected pollen. The described structures are probably autapomorphic characters which justify A. proxima-group as a separate species group not included in the subgenus Micrandrena as Warncke did.
INTRODUCTION
The univoltine sandbee Andrena proxima may be observed in Central Europe from May to July. This species is oligolectic on Apiaceae and can be recognized in the field because of its floral relationship as well as by its obvious white tergal hair bands and its small size, 8 to 10 mm (Müller et al., 1997; Westrich, 1989) .
Like in other species of Andrena, in A. proxima the sides of the propodeum are functional corbiculae for transporting pollen. These serve for the transport of pollen ( Fig. 1) and are additional to the hairs of the tibia and the flocculus of the trochanter, both on the posterior legs. In several species with the propodeal corbiculae more pollen is transported there than on the posterior legs. The pollen collecting facilities of several species of sandbees were investigated by scanning electron microscopy (SEM) by Pasteels and Pasteels (1977) . These authors, however, did not investigate the propodeum of A. proxima although it is characterized by special structures. They predominantly described the propodeal corbicula of several species of the subgenus Andrena and some reductions within the genus, for example in the American subgenus Diandrena and in Andrena humilis 1 .
In the present communication the lateral propodeal surface of Andrena proxima is investigated by SEM and the function of its structures is discussed. This is also of interest from the taxonomic view. Although this species can be recognized in the field rather easily, its taxonomic status is not yet clear. Some authors suggest that Andrena proxima is actually two species (i.e. Andrena proxima (Kirby, 1802) and A. alutacea: Stöckhert, 1942; Schmid-Egger and Scheuchl, 1997) , whereas others state that A. alutacea is a synonym of A. proxima (e.g. Dylewska, 1987; Westrich, 1989; Schwarz et al., 1996) . At any case A. proxima is a polymorphic species and some subspecies have been described (A. proxima ampla Warncke, 1967; A. p. aspericollis Peréz, 1895; A. p. bernicla Warncke, 1975) .
MATERIALS AND METHODS
Although it is not clear whether they are synonyms, in the present paper the two forms are treated like two species: A. proxima and A. alutacea Stoeckhert, 1942 . The two taxa can be differentiated by the diagnosis of Schmid-Egger and Scheuchl (1997) . 
RESULTS AND DISCUSSION
The sides (= corbiculae) of the propodeum of A. proxima and A. alutacea respectively, are shown in Figures 2a and 2e . The long hairs of the edge of the side of the propodeum constitute a fringe along the upper and posterior borders of the corbicula. The anterior side of the corbicula is open. This corresponds to the general observation that pollen is transfered from anterior to posterior before it is deposited in any corbicula (Jander, 1976) . In contrast to this, the species of the A. dorsata-group bear an additional fringe of hairs at the anterior end of the side of the propodeum (cf. Schmid-Egger and Scheuchl, A most remarkable feature are the numerous starlike wrinkles of the cuticle on the surface of the corbilula which may be seen by LM as well as by SEM. The centre of each of these starlike structures is formed by an elevated, irregularly round, basal ring of a hair or seta (Fig. 2) . From each basal ring, stellate cuticular keels radiate with reducing height (Figs. 2c, 2d ), like the root-stock of a tree. Altogether about 30 to 35 setae are inserted on the surface of each corbicula. As compared to the branched hairs of the fringe on the upper margin of the corbicula, the hairs of the surface of the corbicula are unbranched and two to three times as thick (Fig. 2b) . Most, especially the longest of the setae of the surface of the corbicula are bent posteriorly nearly rectangularily at an altitude of about 100 µm (Figs. 2a, 2b and 2e) . On the posterior part of the corbicula surface the setae are somewhat longer and not bent. Another special feature of the cuticle of the corbicula are rows of acute triangular spicules (microtricha) standing in zig-zag rows (Figs. 2c,  2d ). These rows of microtricha probably correspond to epidermal cell borders. They can not be seen by LM and should be investigated by SEM if they are to be found in other species of Andrena. No significant difference in the morphology of the propodeal corbicula was found between A. proxima and A. alutacea.
Surprisingly the starlike cuticular structures were not observed by various previous authors (Dylewska, 1987; Stöckhert, 1942 ) who investigated Andrena proxima and A. alutacea. On the other hand these are clear features for the recognition of the group of A. proxima/alutacea (cf. SchmidEgger and Scheuchl, 1997).
Andrena proxima (and A. alutacea) was integrated into the subgenus Micrandrena (= A. minutula-group) by Warncke (1968, see also later publications of Warncke). Dylewska (1987) , however, transferred the species into a separate species group of its own (Andrena proxima-group) mainly because of the dense punctation of the mesopleura (= mesepisterna). The structures described in the present communication are possibly autapomorphic and justify considering the Andrena proxima-group as a separate species group. Furthermore the distinct tergal bands as well as the longer distance between the stigma and the ending of the cubital vein into the radial cell support separation of A. proxima and its allies from the subgenus Micrandrena.
In contrast to other species of Andrena, similar starlike structures are also found in species of the A. labialis-group (subgen. Holandrena): the starlike structures are quite clear in A. variabilis and A. forsterella, less clear in A. labialis, and not found in A. decipiens; they have not been mentioned previously (Schönitzer et al., 1995) . They are, however, never spread over the whole surface of the propodeum and are much less clear than those of A. proxima/A. alutacea. Nevertheless they might be a hint (a putative synapomorphy) for a closer relationship of these two taxa; possibly the A. labialis-group and the A. proxima-group are sistergroups.
On the other hand the propodeum of A. subproximana is clearly different from that of A. proxima. Its floor is bare of any hairs and wrinkles; it is chagreened and surrounded by branched hairs which are similar to those of the A. dorsata-group. In contrast to its description (Strand, 1913) , A. subproximana is unequivocally not related to A. proxima. By a distinct hair fringe at the anterior side of the propodeal corbicula, a clear keel between the middle and lateral part of the propodeum, a rather broad fovea facialis and the postscutellum with rather long hairs, A. subproximana is clearly characterized as a member of the A. dorsatagroup (subgen. Simandrena).
The star shaped structures of the cuticle as well as the bent setae of the propodeal A. Dubitzky, K. Schönitzer corbicula are possibly an adaptation for the retention of pollen grains in the corbicula. These structures possibly cause an enlargement of the surface area and permit better adhesion of the pollen grains to the cuticular surface. This idea is supported by the observation of pollen grains lined up at the starlike wrinkles and keels in those cases with only small amounts of pollen in the corbicula (cf. Fig. 2f ). Westrich and Schmidt (1989) show pollen grains of Apiaceae on the tibia of A. proxima in an SEM photo, they are similar to the pollen found in the present investigation which is obviously also from Apiaceae (see also Müller et al., 1997) .
Résumé -Les corbicules propodéales d'Andrena maxima et espèces voisines (Hymenoptera, Andrenidae). La morphologie externe de la surface latérale du propodeum des femelles d'Andrena maxima et d'A. alutacea -synonyme éventuel de l'espèce précédente -a été étudiée en microscopie optique et microscopie électronique à balayage. On décrit deux types différents de soies et des structures caractéristiques en forme d'étoile situées sur la cuticule à la base des soies dans la région centrale de la surface latérale du propodeum. Les diffé-rents types de soies comme les structures étoilées sont susceptibles d'être utilisés pour retenir le pollen récolté. Aucune différence n'a été trouvée entre les deux formes taxonomiques. 
